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57 ABSTRACT 
A dialing confirmation tone (DCT) output apparatus 
including a variable attenuator connected between a 
DCT generator and an adder adding a received voice 
signal and a dialing confirmation tone. The attenuator 
attenuates the confirmation tone based on a control 
signal from a control circuit. The control circuit pro 
duces the control signal using a conversation condition 
signal and a receiving situation signal. The conversation 
condition signal is provided from a conversation condi 
tion detector and indicates whether conversation is 
taking place or not. The receiving situation signal is 
provided from an earphone jack circuit and indicates 
whether or not an earphone is used for outputting the 
added signal. The attenuated confirmation tone can be 
heard while conversation takes place or the earphone is 
used. 

22 Claims, 2 Drawing Sheets 
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DIALNG CONFIRMATION TONE OUTPUT 
APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a dialing confirma 
tion tone (DCT) output apparatus and, more particu 
larly, to a DCT output apparatus to be connected to a 
receiver of a telephone and to an earphone, or a headset. 
When one of its push-button keys is pressed, a push 

button dial telephone set generates a DCT, or signaling 
tone, to inform the user that a dual tone multi-frequency 
(DTMF) signal corresponding to the pressed key is 
generated and transmitted to an exchange office. Usu 
ally, such a DCT is generated when the user dials the 
number of the called party. But, even after a voice 
channel is established, i.e., during conversation, a DCT 
is generated if the user dials the number representative 
of a control signal which remotely controls home appli 
ances, inquires an automatic answering telephone set, 
gains access to computers, and so forth. If a DCT is 
generated during conversation, it may be added to a 
received voice signal. 

In a conventional DCT output apparatus, a trans 
ducer which is dedicated to producing a dialing confir 
mation tone is installed in an earpiece of a telephone. 
This makes the earpiece bulky and reduces the clarity of 
the tone. To avoid these problems, a receiver of a tele 
phone which outputs a received voice signal could be 
used for emitting the confirmation tone. Using the re 
ceiver, however, makes the user uncomfortable when 
the confirmation tone is produced during conversation, 
because the user has to keep the receiver close to his ear 
to listen to the conversation, Similarly, if an earphone is 
employed to hear the conversation instead of the re 
ceiver, a loud confirmation tone reaches the user's ear, 
making him uncomfortable. 

SUMMARY OF THE INVENTION 

An object of the present invention is, therefore, to 
provide a generally improved dialing confirmation tone 
(DCT) output apparatus which eliminates the above 
mentioned problems. 
Another object of the present invention is to provide 

a DCT output apparatus to be connected to a receiver 
of a telephone and to an earphone. 
Yet another object of the present invention is to pro 

vide a DCT output apparatus capable of controlling the 
volume of a dialing confirmation tone. 

Still yet another object of the present invention is to 
provide a DCT output apparatus having a volume con 
trol circuit which controls the volume of a DCT based 
on the receiving situations of a voice signal and on the 
condition of conversation. 
According to the present invention, there is provided 

a dialing confirmation tone (DCT) output apparatus 
including a variable attenuator connected between a 
DCT generator and an adder adding a received voice 
signal and a dialing confirmation tone. The attenuator 
attenuates the confirmation tone based on a control 
signal from a control circuit. The control circuit pro 
duces the control signal using a conversation condition 
signal and a receiving situation signal. The conversation 
condition signal is provided from a conversation condi 
tion director and indicates whether conversation is 
taking place or not. The receiving situation signal is 
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provided from an earphone jack circuit and indicates 
whether or not an earphone is used for outputting the 

2 
added signal. The attenuated confirmation tone can be 
heard while conversation takes place or the earphone is 
used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages 
of the present invention will become more apparent 
from the following description referring to the accom 
panying drawings, in which: 
FIG. 1 is a schematic block diagram showing a DCT 

output apparatus according to an embodiment of the 
present invention; 
FIG. 2 is a specific circuit diagram of DCT output 

apparatus shown in FIG. 1; 
FIG. 3 is a schematic circuit diagram showing the 

earphone jack circuit of DCT output apparatus shown 
in FIGS. 1 and 2; and 
FIGS. 4A-4D are time charts for explaining the oper 

ation of DCT output apparatus shown in FIGS. 1-3. 
DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIG. 1, a dialing confirmation tone (DCT) output 
apparatus 10 includes an adder 12 to which a received 
voice signal is supplied through a voice input terminal 
11. The adder 12 also receives a DCT signal provided 
from a DCT generator 20 through a variable attenuator 
21. The adder 12 adds the received two signals to pro 
duce an added signal. The added signal is amplified by 
a power amplifier 13 whose output is delivered from 
either a receiver 15 of a telephone or an earphone 17 
through an earphone jack circuit 14. The receiver 15 
and earphone 17 are well known as alternating current 
acoustic wave transducers and the output of receiver 15 
is louder than that of earphone 17. 
When a plug of earphone 17 is inserted into the jack 

circuit 14, the jack circuit 14 provides the output of 
power amplifier 13 to the earphone 17. When the plug 
is not inserted, on the other hand, the jack circuit 14 
provides the power amplifier 13 output to the receiver 
15. Thus, the jack circuit 14 works as a switch circuit 
for switching between the receiver 15 and the earphone 
17. 
The earphonejack circuit 14 has another function, to 

produce a receiving situation signal a indicating 
whether or not the earphone 17 is used for outputting 
the voice signal. The receiving situation signal a is sup 
plied to a control circuit 18. The control circuit 18 also 
receives a conversation condition signal b which is 
provided from a conversation detection circuit 22 and 
indicates whether or not conversation is held by a tele 
phone. The detection circuit 22 may detect such a con 
dition using the status of a hook switch. Using the re 
ceiving situation signal a and the conversation condition 
signal b, the control circuit 18 produces a control signal 
c to control the attenuation of the variable attenuator 
21, i.e., the volume of the DCT signal. 
More specifically, four situations will be discussed. In 

the first situation where no conversation is taking place 
and the receiver 15 is used for outputting a voice signal, 
the control circuit 18 causes the variable attenuator 21 
not to attenuate the DCT signal. Thus, the confirmation 
tone is delivered from the receiver 15 so loudly that the 
user can hear the tone even if he keeps the receiver 15 
away from his ear. In the remaining three situations, the 
control circuit 18 causes the attenuator 21 to attenuate 
the DCT signal. These three situations include a situa 
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tion where conversation is taking place and the receiver 
15 is used, a situation where no conversation is taking 
place and the earphone 17 is used and a situation where 
conversation is taking place and the earphone 17 is used. 
Thus, in the remaining three situations the confirmation 
tone is delivered from either the receiver 15 or the 
earphone 17 so quietly that the user feels comfortable 
even if he keeps the receiver 15 close to his ear or he 
puts on the earphone 17. 

In FIG. 2, the adder 2 includes an operational ampli 
fier 127 whose inverted terminal is connected to one 
end of each of resistors 122 and 123. The other end of 
resistor 122 is connected to the voice input terminal 11 
through a DC-blocking capacitor 121. The other end of 
resistor 123 is connected to the output of attenuator 21. 
The non-inverted terminal of amplifier 127 is connected 
to the junction of resistors 125 and 126, the other ends 
of which are connected to a voltage source Vcc and 
ground, respectively. A feedback resistor 124 is con 

O 

4. 
When the earphone plug 16 is not inserted into the 

jack circuit 14 as shown in FIG. 1, the contacts 150 and 
151 are in contact with the jack contacts 146 and 147, . 
respectively, so that the output of power amplifier 13 is 
fed to the receiver 15 and a high-level signal is provided 
to the control circuit 18 as a receiving situation signal a 
(see FIG. 4A). In this case, the high-level situation 
signal a indicates that the receiver 15 delivers the output 
of power amplifier 13. 
When the plug 16 is plugged into the jack circuit 14 

- as shown in FIG. 3, the positive terminal 161 of plug 16 

5 

nected between the output and inverted terminal of 20 
amplifier 127. The output of amplifier 127 is coupled to 
the power amplifier 13 through a DC-blocking capaci 
tor 128. 
The power amplifier 13 includes an operational am 

plifier 131 whose output is connected to the jack circuit 
14 through a DC-blocking capacitor 132. The amplifier 
13 is powered by the voltage Vcc. 
The earphone jack circuit 14 includes five terminals 

141 to 145 which are connected to the output of power 
amplifier 13, the receiver 15, one end of a resistor 149, 
the control circuit 18 and ground, respectively. The 
other end of resistor 149 is connected to the voltage 
source Vcc. Jack contacts 146 and 147 are connected to 
the terminal 141 and 144, respectively. Contacts 150 and 
151 are connected to the terminals 142 and 143, respec 
tively. Ajack socket 148 is grounded through the termi 
nal 145 and accepts an earphone plug 17. 
The control circuit 18 includes a central processing 

unit (CPU) 180 and an NPN transistor 184 whose emit 
ter and collector are grounded and connected to a ter 
minal 183 of CPU 180, respectively. A resistor 185 is 
connected between the base of transistor 184 and the 
output of earphone jack circuit 14. A resistor 186 is 
connected between the base and emitter of transistor 
104. A resistor 187 is connected between the collector 
of transistor 184 and the voltage source Vcc. Terminals 
i81 and 182 of CPU 180 are connected to the attenuator 
21 and the terminal 19 of conversation detection circuit 
22, respectively. 
The DCT generator 20 includes a tone generator 201 

connected between the attenuator 21 and ground. The 
attenuator 21 includes an analog switch 211 connected 
between its output and input. A resistor 212 is con 
nected in parallel with the switch 211. A DC-blocking 
capacitor 214 is inserted between the switch 211 and the 
DCT generator 20. A resistor 213 is connected between 
the voltage source Vcc and a control terminal (not 
shown) of analog switch 211. The control terminal of 
switch 211 is also connected to the terminal 181 of CPU 
180, 

In operation, the amplifier 127 adds a voice signal and 
DCT signal provided thereto through the resistors 122 
and 123, respectively. The added signal is applied to one 
input of amplifier 131 after its DC component is elimi 
nated by the capacitor 128. The amplifier 131 amplifies 
the added signal and provides the amplified signal to the 
earphone jack circuit 14 through the DC-blocking ca 
pacitor 132. 
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is brought into contact with the jack contact 146 and 
thus one wire 171 of earphone 17 is electrically con 
nected to the output of power amplifier 13. At the same 
time, another wire 172 of earphone 17 is grounded 
through the negative terminal 160 of plug 16, the plug 
socket 148 and the terminal 145. Thus, the output of 
power amplifier 13 is outputted from the earphone 17. 
Moreover, the head 162 of plug 16 breakes contact 
between the terminals 143 and 144, so that a low-level 
signal is provided to the central circuit 18 as the receiv 
ing situation signal a (see FIG. 4A). In this case the 
low-level situation signal a indicates that the earphone 
17 is used for outputting the output of power amplifier 
13. 
When the receiving situation signal a is high, the 

transistor 184 turns on to cause the terminal 183 to be 
grounded. Otherwise, the transistor 184 turns off to 
cause the terminal 183 to be a high-level. Thus, the 
signal a is inverted by the transistor 184. If conversation 
is held, the conversation detection circuit 20 provides a 
high-level condition signal b at the terminal 19 (see 
FIG. 4B). Otherwise, the detection circuit 20 provides a 
low-level condition signal b (also see FIG. 4B). The 
signal b is provided at the terminal 182 of CPU 180. 

Using the inverted situation signal a and the conver 
sation condition signal b, CPU 180 produces a control 
signal c shown in FIG. 4C. In particular, when the 
signal a is high and the signal b is low, that is, the re 
ceiver 15 is used and no conversation is taking place, 
CPU 180 outputs a high-level signal as the control sig 
nal c. Otherwise, CPU 180 produces a low-level signal 
as the control signal c. 
When the control signal c is high, the analog switch 

211 is closed, so that no attenuation is added to the DCT 
signal. On the other hand, when the control signal c is 
low, the switch is open, so that the DCT signal passes 
the resistor 212 to be attenuated (see FIG. 4D). The 
attenuation value is given as follows. 

R23 
R123 - R22 

where R123 and R212 are the resistances of resistors 123 
and 212, respectively. By changing the resistances R123 
and R212, therefore, the attenuation value can be 
changed. Thus, only when no conversation is taking 
place and the receiver 15 is connected to the output of 
power amplifier 13, no attenuation is added to the DCT 
signal. In all the other situations, the DCT signal is 
attenuated. Accordingly, uncomfortable DCT sound 
cannot be heard from the receiver 15 or earphone 17. 
What is claimed is: 
1. A dialing confirmation tone (DCT) output appara 

tus comprising: 
adder means for adding a voice signal and a DCT 

signal to produce an added signal; 
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earphone jack means for applying said added signal to 
either a receiver or an earphone and for producing 
a first situation signal when said added signal is 
applied to said receiver and a second situation sig 
nal when said added signal is applied to said ear 
phone; 

means for detecting the condition of conversation to 
produce a first condition signal when no conversa 
tion is taking place and a second condition signal 
when conversation is taking place; and 

first means for attenuating said DCT signal in re 
sponse to either said second situation signal or said 
second condition signal. 

2. An apparatus as claimed in clian 1, wherein said 
first means comprises: 

control means for producing a first control signal in 
response to said first situation signal and to said 
first condition signal and for producing a second 
control signal in response to either said second 
situation signal or said second condition signal; and 

attenuator means for attenuating said DCT signal in 
response to said second control signal and for pro 
viding a nonattenuated DCT signal to said adder 
means in response to said first control signal. 

3. An apparatus as claimed in claim 2, wherein said 
attenuator means comprises parallel connected analog 
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switch and resistor. 
4. An apparatus as claimed in claim 1, wherein said 

earphone jack means comprises: 
socket means for accepting and supporting an ear 
phone plug connected to said earphone; and 

first and second jack contacts coupled to the output 
of said adder means and said first means, respec 
tively, said first and second jack contacts being in 
contact with said receiver and a voltage source, 
respectively, when said earphone plug is not 
plugged into said socket means and being in 
contact with said earphone and out of contact with 
said voltage source, respectively, when said ear 
phone plug is plugged in said socket means. 

5. An apparatus as claimed in claim 1, further com 
prising means connected between the output of said 
adder means and the input of said earphone jack means 
for amplifying said added signal. 

6. An apparatus comprising: 
means for generating a dialing confirmation signal; 
means responsive to a control signal for attenuating 

said dialing confirmation signal; 
means for adding an input signal and the output of 

said attenuating means; 
switching means for providing the output of said 

adding means to a receiver when an earphone is not 
used, for providing the output of said adding means 
to said earphone when said earphone is used and 
for producing a situation signal when said ear- 55 
phone is not used; 

means for producing a condition signal when conver 
sation is taking place; and 

control means for producing said control signal in 
response to said situation signal and to said condi- 60 
tion signal. 

7. An apparatus as claimed in claim 6, wherein said 
control means comprises: 

transistor means for inverting said situation signal to 
produce an inverted situation signal; and 

CPU means for producing said control signal in re 
sponse to said inverted situation signal and to said 
condition signal. 
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8. An apparatus as claimed in claim 6, wherein said 
attenuating means comprises: 

switch means for passing said dialing confirmation 
signal in response to the absence of said control 
signal, said switch means being open in response to 
said control signal; and 

resistor means connected in parallel with said switch 
means for attenuating said dialing confirmation 
signal. 

9. An apparatus as claimed in claim 8, wherein said 
switch means comprises an analog switch. 

10. An apparatus as claimed in claim 6, wherein said 
adding means comprises: an operational amplifier; a first 
capacitor receiving said input signal; a first resistor, one 
end of which is connected to said first capacitor; a sec 
ond resistor, one end of which is connected to the out 
put of said attenuating means, the other ends of said first 
and second resistors being connected to each other and 
being connected to an inverted input of said amplifier; a 
third resistor connected between said inverted input 
and the output of said amplifier; a fourth resistor, one 
end of which is connected to a voltage source; a fifth 
resistor, one end of which is grounded, the other ends of 
said fourth and fifth resistors being connected to a non 
inverted input of said amplifier; and a second capacitor 
connected between the outputs of said amplifier and 
said adding means. 

11. An apparatus comprising: 
means for selecting first and second current-acoustic 

transducers, the output of said first transducer 
being louder than that of said second transducer; 

means for adding an input signal and a confirmation 
signal to provide an added signal to the selected 
one of said first and second transducers; 

means for producing a conversation signal when con 
versation is taking place; 

means for producing a non-conversation signal when 
no conversation is taking place; 

means responsive to a control signal for attenuating 
said confirmation signal; and 

control means for producing said control signal in 
response to the selected condition of said first and 
second transducers and to one of said conversation 
and non-conversation signals. 

12. An apparatus as claimed in claim 11, 
wherein said selecting means comprises: means for 
producing a first selection signal when said first 
transducer is selected; means for producing a sec 
ond selection signal when said second transducer is 
selected, 

and wherein said control means comprises: means for 
producing an attenuation signal as said control 
signal in response to either said conversation signal 
or said second selection signal; and means for pro 
ducing a non-attenuation signal as said control 
signal in response to said first selection signal and 
to said non-conversation signal, 

and wherein said attenuating means comprises: means 
for adding attenuation to said confirmation signal 
in response to said attenuation signal; and means for 
adding no attenuation to said confirmation signal in 
response to said non-attenuation signal. 

13. An apparatus as claimed in claim 12, wherein said 
attenuating means comprises a resistor connected be 
tween the output and input of said attenuating means; 
and a switch connected parallel to said resistor, being 
closed in response to said non-attenuation signal and 
being open in response to said attenuation signal. 
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14. An apparatus as claimed in claim 13, wherein said 
switch comprises an analog switch. 

15. An apparatus as claimed in claim 11, wherein said 
first transducer comprises a receiver of a telephone and 
wherein said second transducer comprises an earphone. 

16. An apparatus as claimed in claim 15, wherein said 
selecting means comprises: an earphone plug connected 
to said earphone; and earphonejack accepting said plug 
and coupled to said receiver of a telephone, to said 
adding means and to said control means. 

17. An apparatus as claimed in claim 11, wherein said 
adding means comprises: first and second resistors re 
ceiving at one ends thereof said input signal and said 
confirmation signal, respectively, the other ends of said 
first and second resistors being connected with each 
other; and amplifier means for amplifying a signal pro 
vided at said other ends of said first and second resis 
tors. 

18. A DCT output apparatus comprising: 
means for generating a dialing confirmation tone; 
means for adding a received voice signal and said 

tone; 
means connected to said generating means and to said 
adding means for attenuating said tone in response 
to a control signal; 

first detection means for generating a conversation 
condition signal indicating whether or not conver 
sation is taking place; 

second detection means for generating a receiving 
situation signal indicating that a receiver of a tele 
phone or an earphone is used for outputting the 
output of said adding means; and 

control means for producing said control signal in 
response to the combination of said conversation 
condition and receiving situation signals. 

19. An apparatus as claimed in claim 18, wherein said 
second detection means comprises: means for accepting 
a plug of said earphone; means responsive to no accep 
tance, by said accepting means, of said plug for connect 
ing the output of said adding means to said receiver and 
producing a first signal as said receiving situation signal; 
means responsive to the acceptance, by said accepting 
means, of said plug for connecting the output of said 
adding means to said earphone and producing a second 
signal as said receiving situation signal. 

O 

15 

20 

25 

35 

45 

SO 

55 

65 

8 
20. An apparatus as claimed in claim 18, wherein said 

attenuating means comprises: a resistor connected to the 
input and output of said attenuating means; and a switch 
connected in parallel to said resistor and being closed or 
open in response to said control signal. 

21. A method of controlling a volume of a dialing 
confirmation signal to be outputted from either a re 
ceiver of a telephone or an earphone, comprising the 
following steps of: 

selecting one of a receiver of a telephone and an 
earphone; 

adding an input signal and a dialing confirmation 
signal to provide an added signal to the selected 
one of said receiver and earphone; 

producing a conversation signal when coversation is 
taking place; W 

producing a non-conversation signal when no con 
versation is taking place; 

responsive to a control signal, attenuating said dialing 
confirmation signal; and 

responsive to the selected condition of said receiver 
and earphone and to one of said conversation and 
non-conversation signals, producing said control 
signal. 

22. A method as claimed in claim 21, 
wherein said selecting step comprises the steps of: 
producing a first selection signal when said receiver is 

selected; 
producing a second selection signal when said ear 
phone is selected; 

and where said step of producing said control signal 
comprises the steps of: 

responsive to either said conversation signal or said 
second selection signal, producing an attenuation 
signal as said control signal; and 

responsive to said first selection signal and to said 
non-conversation signal, producing a non-attenua 
tion signal as said control signal, 

and wherein said attenuating step comprises the steps 
of: 

responsive to said attenuation signal, adding attenua 
tion to said dialing confirmation signal; and 

responsive to said non-attenuation signal, adding no 
fittenuation to said dialing confirmation signal. 

k . . . . . 


